


E4
s
-]
%
%

4

A Pncﬂﬁd‘

>
3
w
o
<

e
Sz,

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

QFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

MEMORANDUM

DATE:

SUBJECT:

TO:

FROM:

THRU:

4 March 2004

Human Health Risk Assessment for Mesosulfuron-methyl to Support Request for
New Active Ingredient Uses on Wheat

DP Barcode: D298764 Petition #: PP#1F06298
PC Code: 122009 Class: Herbicide
Trade Names: Silverado™ and Osprey™

EPA Reg #s: 264-INR and 264-INE

Tobi Colvin-Snyder/Jim Tompkins, PM Team #25
Herbicide Branch
Registration Division (7505C)

Kelly M. O'Rourke, Biologist/Risk Assessor

Nancy Dodd, Chemist

Judy Facey, Toxicologist

Ayaad Assaad, Toxicologist

Sarah Winfield, Environmental Protection Specialist
Registration Action Branch 3

Health Effects Division (7509C)

Steve Dapson, Branch Senior Scientist
Registration Action Branch 3
Health Effects Division (7509C)

The Health Effects Division (HED) of the Office of Pesticide Programs (OPP) is charged
with estimating the risk to human health from exposure to pesticides. The Registration Division
(RD) of OPP has requested that HED evaluate hazard and exposure data and conduct dietary,
occupational, residential, and aggregate exposure assessments, as needed, to estimate the risk to
human health that will result from proposed uses of the new systemic herbicide mesosulfuron-
methyl [methyl 2-[[[{(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]aminoJsulfonyl]-4-
[[(methylsulfonyl)amino]methyl]benzoate] in/on wheat.
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INTRODUCTION

The Health Effects Division (HED) has conducted a human health risk assessment for the
new systemic herbicidal active ingredient, mesosulfuron-methyl, for the purpose of making a
tolerance and registration eligibility decision to establish the use (wheat) requested by the
petitioner, Bayer CropScience LP (formerly Aventis CropScience).

The formulated end use products evaluated in this assessment are labeled under the trade
names Silverado™ and Osprey™. In this memorandum, the name mesosulfuron-methyl will be
used for the active ingredient (ai) in these products. The formulations of mesosulfuron-methy}
evaluated in this assessment are water-dispersible granules (i.e., Silverado™ 2.0% ai and
Osprey™ 4.5% ai).

A summary of the findings and an assessment of human health risk resulting from the uses
of mesosulfuron-methyl are provided in this document. The residue chemistry reviews and dietary
exposure assessment were provided by Nancy Dodd. The occupational/residential assessment
was performed by Sarah Winfield. Judy Facey and Ayaad Assaad performed the toxicology
assessment, and Kelly O’Rourke conducted the risk assessment. The drinking water exposure
assessment was performed by Silvia Termes of the Environmental Fate & Effects Division
(EFED).

Recommendation for Tolerances

Provided the data needs pertaining to revised Section Bs/labels (860.1200) and a revised
Section F (860.1550) are met as specified in Section 8.1 of this risk assessment, there are no
residue chemistry data gaps that would preclude the establishment of the following permanent
tolerances for residues of mesosulfuron-methyl. HED recommends for conditional registration
for mesosulfuron-methyl on wheat based upon the need for an EPA method validation, a livestock
enforcement method, and storage stability data (see Section 8.1 for details):

Sponsor Crop Matrix Tolerance (ppm)
Bayer Crop Science grain, aspirated fractions 0.60 ppm
(formerly Aventis CropScience) wheat, grain 0.03 ppm
: wheat, forage 0.60 ppm
wheat, hay 0.06 ppm
wheat, straw 0.30 ppm
wheat, germ 0.10 ppm

Upon submission of an acceptable livestock enforcement method, the petitioner must propose

tolerances in ruminant liver and kidney (or meat byproducts) at the demonstrated LOQ of that
method.

HED recommends that conversion of conditional registration to unconditional registration
be considered for wheat upon submission of the requested data.




1.0 EXECUTIVE SUMMARY

Bayer CropScience LP (formerly Aventis CropScience) has requested the establishment of
permanent tolerances for residues of the new systemic herbicide mesosulfuron-methyl [methyl 2-
[[[[(4,6-dimethoxy—2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]-4-
[[{methylsulfonyl)amino]methyi]benzoate] in/on wheat.

Mesosulfuron-methyl (AE F130060) is a new systemic herbicide proposed for use on
wheat. It is a pyrimidinylsulfonylurea which inhibits acetolactate synthase (ALS)/acetohydroxy
acid synthase (AHAS); it is absorbed through the foliage of treated weeds, rapidly inhibiting
growth and causing yellowing to necrosis of the growing point and eventual plant death.
Mesosulfuron-methyl belongs to the pesticide class known as sulfonylureas. Other sulfonylureas °
registered in the US for use on wheat are chlorsulfuron, metsulfuron methyl, prosulfuron,
sulfosulfuron, triasulfuron, tribenuron methyl, and thifensulfuron methyl. There are presently no
established tolerances for residues of mesosulfuron-methyl in/on plant and livestock commodities.

There are currently no established Codex, Canadian, or Mexican maximum residue limits
(MRLs) for residues of mesosulfuron-methyl infon plant or animal commodities.

Proposed Uses

Bayer CropScience has proposed use of two water-dispersible granular formulations on
wheat: OSPREY™ Herbicide (4.5% ai) for control of annual grasses and broadleaf weeds in
winter wheat and SILVERADO™ Wild Oat Herbicide (2.0% ai) for control of wild oat and wild
mustard in wheat, including durum. For OSPREY™ one broadcast, foliar spray application can
be made with ground or aerial equipment at the maximum rate of 0.013 Ib ai/A with PHIs of 30
days for forage and 55 days for grain and straw. For SILVERADO™, broadcast, foliar spray
applications can be made with ground or aerial equipment at the maximum proposed single
application rate of 0.003 Ib ai/A and the maximum proposed seasonal rate of 0.006 Ib ai/A with
PHISs of 30 days for forage and 55 days for grain and straw. Based on the residue data, HED will
request that the number of applications for SI.VERADO™ be limited to one per growing season.
For both labels, applications can be made from wheat emergence up to the jointing stage of
wheat.

Tolerances have been proposed for residues of mesosulfuron-methyl in/on wheat
commodities. The HED Metabolism Assessment Review Committee (MARC) determined in a
meeting on 1/28/04 that the residue of concern in wheat is mesosulfuron-methyl. No significant
residues of mesosulfuron-methyl are expected to occur in rotational crops. No livestock
tolerances have been proposed; however, residues in the kidney, liver, and/or meat byproducts of
cattle, goats, and sheep have been included in the risk assessment at the expected limit of
quantitation (LOQ) of the requested livestock commodity method (0.05 ppm). Tolerances for

these livestock commodities will be established when an adequate livestock enforcement method
is submitted.




Hazard Assessment

On January 20, 2004, the Health Effects Division (HED) Hazard Identification
Assessment Review Committee (HIARC) reviewed the recommendations of the toxicology
reviewer for mesosulfuron-methyl with regard to the toxicology database, and the toxicological
endpoint selections, for the dietary and residential/occupational exposure assessments. The
toxicology database supports the establishment of permanent tolerances for residues of
mesosulfuron-methy! in/on the raw agricultural commodities (RACs) resulting from the proposed
uses. :

The acute toxicity data indicate that mesosulfuron-methyl has low acute oral, dermal, and
inhalation toxicity. It was not found to be a skin irritant, and irritation that occurred in the eye
cleared up 48 hours after exposure. There is no indication that mesosulfuron-methyl is a dermal
sensitizer; however the sensitization study is currently considered unacceptable because the
submitted positive control study was not conducted within 6 months of the sensitization study
(.., they were approximately 9 months apart).

There are no primary target organs identified that were associated with exposure to
mesosulfuron-methyl. Increased mucus secretion in the cardiac and fundic sections of the
stomach (at the highest dose in 3 out of 6 animals), and chronic superficial gastristis (at the
highest dose in 1 out of 6 animals) were noted in the chronic toxicity study in dogs.

There was no evidence of developmental or reproductive toxicity. The data demonstrate
no increased sensitivity of rats or rabbits to in utero or early postnatal exposure to mesosulfuron-
methyl. Based on several negative in vivo and in vitro studies, mesosulfuron-methyl has no
mutagenicity potential. Carcinogenicity studies in rats and mice did not show increased incidence
of spontaneous tumor formation. Mesosulfuron-methyl is classified as “not likely to be
carcinogenic to hurhans”. There was no evidence of neurotoxicity in the acute, subchronic, or
chronic toxicity studies.

Dose Response Assessment and Food Quality Protection Act (Fi QPA) Decision

As mentioned previously, the HED HIARC met on January 20, 2004 to evaluate the
potential for increased susceptibility of infants and children from exposure to mesosulfuron-methyl
according to the February 2002 Office of Pesticide Programs (OPP) 10X guidance document.

The special FQPA SF was reduced to 1X based on toxicological considerations by the HIARC,
the lack of evidence of increased quantitative/qualitative susceptibility in the available acceptable
guideline studies, and the lack of residual uncertainties for pre- and/or post-natal toxicity.
Additionally, the dietary (food and drinking water) exposure assessments will not underestimate
the potential exposures for infants and children, and there are currently no residential uses.

Based on available data, a suitable endpoint for acute dietary risk assessment was not
identified because no effects were observed in oral toxicity studies (including developmental
studies) which could be attributed to a single-dose exposure. Therefore, an acute dietary risk
assessment was not performed.




For assessing chronic dietary risk, the HIARC selected a chronic reference dose (cRfD)
of 1.55 mg/kg/day by applying an uncertainty factor (UF) of 100 to the NOAEL (no-observable-
adverse-effect level) of 155 mg/kg/day from the chronic toxicity study in the dog. The systemic
toxicity LOAEL (lowest-observable-adverse-effect level) is 574 mg/kg/day based on increased
mucus secretion in the cardiac and fundic sections of the stomach of the male dogs and chronic
superficial gastritis. Because the FQPA safety factor was removed (i.e., reduced to 1X), the
chronic population-adjusted dose (cPAD) also equals 1.55 mg/kg/day.

There are no proposed residential uses; therefore, endpoints were not selected for
incidental oral exposure.

Quantification of dermal risk is not required for this route of exposure due to the lack of
dermal, systemic, neurological, or developmental toxicity concerns, Therefore, a dermal risk
assessment was not performed.

In the absence of a route-specific inhalation study, the endpoint from an oral study (i.e.,
the chronic dog study) was chosen for inhalation risk assessment. The NOAEL of 155 mg/kg/day
was chosen, based on increased mucus secretion in the cardiac and fundic sections of the stomach
of the male dogs and chronic superficial gastritis at 574 mg/kg/day (LOAEL). The HIARC
recommended that absorption via inhalation should be assumed to be equivalent to oral absorption
(i.e., 100% of the oral dose).

Dietary Fxposure Estimates from Food Sources

An acute dietary assessment was not conducted for mesosulfuron-methyl because an
endpoint of concern attributable to a single dose was not identified.

A Tier I chronic dietary exposure analysis was performed using both the DEEM-FCID™
and Lifeline™ models. This Tier I analysis used tolerance level residues, default (1x) processing
factors, and 100% crop treated data, with no refinements. The results of the Lifeline™ analysis .
ar¢ fully consistent with the DEEM-FCID™ results. Exposures from both the DEEM-FCID™
and Lifeline™ analyses were <1% of the ¢cPAD for the general US population and <1% of the
cPAD for all population subgroups included in the analysis, which are below HED’s level of
concern. The results of this dietary exposure analysis should be viewed as very conservative
(health protective). The use of anticipated residues, empirical processing factors, and projected
market share data would refine HED’s exposure and risk estimates.

A cancer dietary assessment was not conducted because mesosulfuron-methyl was
classified as “not likely to be carcinogenic to humans”.




Dietary Exposure Estimates from Drinking Water Sources

Data concerning the environmental fate of mesosulfuron-methyl were presented to the
MARC for a determination of the residues of concern in water. The MARC concluded that
mesosulfuron-methyl and the metabolites designated as AE F154851, AE F160459, and AE
F160460 should be included in the drinking water assessment.

EFED provided a water assessment for mesosulfuron-methyl. The water assessment was
designed to assess concentrations of the parent compound and metabolites (mesosulfuron-methy!
plus AE F154851, AE F160459, and AE F160460) because the degradates were found in the
aerobic soil and the aquatic metabolism studies, partition predominantly into the water phase, are
similar in structure to the parent and, therefore, are believed to have similar toxicity and mobility
compared to the parent. A cumulative residue approach was employed to provide conservative
estimated concentrations in water for mesosulfuron-methy! and its degradation products. This
approach was taken because of limited environmental fate data for the degradation products. The
Tier I annual average (chronic) estimated drinking water concentration (EDWC) of total residues
in surface water (from FIRST modeling) is 0.15 pg/L. The Tier | EDWC for total residues in
ground water (from SCI-GROW modeling) is 0.015 pg/L.

Residential Exposure and Risk Estimates

Mesosulfuron-methyl is not intended for use in public or residential settings. Therefore,
residential exposure is not expected (neither handler nor postapplication), and no residential risk
assessment was performed.

Aggregate Exposure and Risk Assessment/Characterization

An acute dietary risk assessment was not conducted because no acute oral endpoint was
identified by the HIARC; therefore, an acute aggregate risk assessment was not necessary. Short-
and intermediate-term aggregate risk assessments were not performed because residential
exposure, which is combined with the dietary exposure for aggregate assessments, is not
expected.

Chronic risk estimates resulting from aggregate (food + water) exposure to
mesosulfuron-methyl are below HED’s level of concern. Surface and ground water EDWCs
were used to compare against back-calculated Drinking Water Levels of Comparison (DWLOCs)
for the aggregate assessment. For the chronic scenario, the DWLOCs are 54,000 pg/L for the
U.S. population and 16,000 ug/L for the most highly exposed subpopulation (all Children
subgroups). The chronic EDWCs (highest 0.15 pg/L) are less than the Agency’s DWLOCs for
mesosulfuron-methyl residues in drinking water as a contribution to chronic aggregate exposure.
HED thus concludes with reasonable certainty that residues of mesosulfuron-methyl in drinking
water will not contribute significantly to the aggregate chronic human health risk, and that the
chronic aggregate exposure from mesosulfuron-methyl residues in food and drinking water will
not exceed the Agency’s level of concern (100% of the Chronic PAD) for chronic dietary
aggregate exposure by any population subgroup. This risk assessment is considered high
confidence, very conservative, and very protective of human health.




Occupational Exposure and Risk Estimates

There is a potential for occupational exposure to mesosulfuron-methy! during mixing,
loading, application, and postapplication activities. Because no dermal endpoints were identified
by HIARC, the occupational risk assessment was based on inhalation exposure only. Short-term
and intermediate-term risks were assessed. Long-term exposures are not expected for handlers of
mesosulfuron-methyl for the proposed use pattern.

MOE:s for occupational handler inhalation exposure range from 900,000 (mixer/loader:
open mixing water-dispersible granules for aerial application) to 10,000,000 (aerial application of
liquid: closed cockpit). All occupational handler MOEs are greater than HED’s target MOE
of 100, and therefore, are not of concern. The minimum level of personal protective equipment
(PPE) for handlers is based on the acute toxicity for the end-use products. The Registration
Division (RD) is responsible for ensuring that PPE listed on the label is in compliance with the
Worker Protection Standard (WPS).

Occupational postapplication dermal exposure is possible following treatment of crops with
mesosulfuron-methyl. However, because no appropriate dermal endpoints were identified for this
exposure potential, a risk assessment was not conducted. Postapplication inhalation exposure is
expected to be negligible; therefore, a risk assessment for this route was also not performed. Per
the Worker Protection Standard, a 12-hr restricted entry interval (REI) is required for chemicals
classified under Toxicity Category III or IV. The REIs indicated on the proposed Silverado™ and
Osprey™ labels are both 12 hours, and thus are in compliance with the WPS.

Recommendation for Tolerances

Provided the data needs pertaining to revised Section Bs/labels (860.1200) and a revised
Section F (860.1550) are met as specified in Section 8.1 of this risk assessment, there are no residue
chemistry data gaps that would preclude the establishment of the following permanent tolerances
for residues of mesosulfuron-methyl. HED recommends for conditional registration for
mesosulfuron-methyl on wheat based upon the need for an EPA method validation, a livestock
enforcement method, and storage stability data (see Section 8.1 for details):

Sponsor Crop Matrix Tolerance (ppm)

Bayer Crop Science grain, aspirated fractions 0.60 ppm
wheat, grain 0.03 ppm
wheat, forage 0.60 ppm
wheat, hay 0.06 ppm
wheat, straw 0.30 ppm
wheat, germ 0.10 ppm

Upon submission of an acceptable livestock enforcement method, the petitioner must propose
tolerances in ruminant liver and kidney (or meat byproducts) at the demonstrated LOQ of that
method. HED recommends that conversion of conditional registration to unconditional
registration be considered for wheat upon submission of the requested data.
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2.0 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION
2.1 Chemical Xdentity and Structure

IUPAC Name: Methyi 2-[3 -(4,6-dimethoxypyrimidin-2-yl)ureidosulfonyl}-4-
methanesulfonamidomethylbenzoate _

CAS Name: Methyl 2-[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonyl]—4-
[[(methylsulfonyl)amino )Jmethyl]benzoate

CAS Registry: 208465-21-8

Chemical Class: Herbicide

Empirical Formula: C;;H,,N.O,S,

Molecular Structure:

O

O/CHZ'\
HC._ N N N _N_ _o
g, so, \ﬂ/ Y N “cn,
0 Nz
0
“cH,

Mesosulfuron-methyl

Melting point/range 189-192°C 45386213 |
pH 5.1@25°C 45386220 ||
Density 1.53 gm/cc at 23°C 45386214 |
Water solubility, g/1. (20°C) water (pH=35.66) 2.14x10°+£0.17x102 - 45386215,
buffer pH 4 2.15x107+£0.14 x 107 45386216
buffer pH 3 7.24x 1071036 x 10
buffer pH 7 0.483 + 0.008
buffer pH 9 1539+ 0.32
_ buffer pH 10 13.80
Solvent solubility, g/1. (20°C) isopropanol 9.6x10? 45386215
acetone 13.66
acetonitrile 837
n-hexane <2.29x 10+
methylene chloride 3.79
ethyl acetate 203
toluene 1.26 x 10
Vapor pressure at 20°C 3.5 x 10" Pascal 45386217
Dissociation constant, pK,, at 20°C . 4.35+0.04 45386218
Octanol/water partition coefficient log Py, = 1.90 (pH 4); 1.39 (pH 5); -0.48 (pH 7y, 45386219
-2.06 (pH 9Y; -2.10 (pH 10)
UV/visible absorption spectrum data gap

' 1297240, Shyam Mathur, PhD, 1/15/04
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There are no isomeric forms of mesosulfuron-methyl.

The petitioner has not discussed whether there are impurities of known toxicological concern
(e.g., nitrosamines, dioxins, etc.) in mesosulfuron-methyl technical (memo, Shyam Mathur, PhD
1/15/04).

2.3 Physical/Chemical Properties Characterization

Technical mesosulfuron-methyl is a solid powder formulated as a water-dispersible
granule. The technical is close to insoluble in water at low pH (pH 4-7); solubility in water
increases to slightly soluble at higher pH (pH 9-10). It is close to insoluble to slightly soluble in
organic solvents. The vapor pressure is very low.

3.0 HAZARD CHARACTERIZATION

References:
Mesosulfuron-methyl: PC Code: 122009. Report of the Hazard Identification Assessment Review
Committee, ]. Facey, 3/4/2004. (Attachment 1) '

The existing toxicological database for mesosulfuron-methyl supports the establishment of
permanent tolerances for residues of mesosulfuron-methyl in/on the RACs resulting from the
proposed uses. The HIARC requested that a 2 1/28-day inhalation study, and a 21/28-day dermal
toxicity study be conducted to better characterize route-specific hazard. However, at a
subsequent meeting which took place on March 3, 2004, HED's Risk Assessment Review
Committee (RARC) recommended that the requirement for these studies should be waived. For
the dermal study, this recommendation was based on the fact that, qualitatively, the oral endpoint,
assuming 100% dermal absorption, when compared to the highest occupational dermal exposure
potential, would not indicate a dermal risk concern. The waiver recommendation was made for
the inhalation study because the possible concern for portal of entry effects is greatly diminished
given the low exposure potential, and that the lowest calculated inhalation MOE was 900,000
(compared to a target of 100).

3.1 Hazard Profile

The overall toxicity profile for mesosulfuron-methyl is summarized in Tables 2 and 3.
The acute toxicity data indicate that mesosulfuron-methyl has low acute oral, dermal, and
inhalation toxicity. It was not found to be a skin irritant, and irritation that occurred in the eye
cleared up 48 hours after exposure. There is no indication that mesosulfuron-methyl is a dermal
sensitizer, however the sensitization study is currently considered unacceptable because the
submitted positive control study was not conducted within 6 months of the sensitization study
(i.e., they were approximately 9 months apart).

11




Table 2. Acute Toxicity of Mesosulfuron-methyl - Technical

| No. b Stidy Type S cResults - 00|l Cg
870.1100 T Acute oral toxicity 45386321 LD, > 5000 mg/kg {M/F]
870.1200 Acute dermal toxicity 45386322 LDy, > 5000 mg/kg [M/F] . v
370.1300 Acute inhalation 45386323 LCs, > 1.33 mg/kg [M/F] I
toxicity

870.2400 Acute eye irritation 45386324 Conjunctival irritation at 24 hrs in 1/3 I

which cleared by 48 hrs. "
870.2500 Acute dermal irritation 45386325 Non lmitant IV ||
870.2600 Skin sensitization 45386326 Unacceptable Negative ' "

' There was no indication that the material is a dermal sensitizer, however, the study is unacceptable because the
submitted positive control study was not conducted within 6 months (i.e., they were approximately 9 months
apart).

Subchronic toxicity
There were no primary target organs or toxicity identified from exposure to mesosulfuron-methyl
in the subchronic mice, rat or dog studies.

Chronic toxicity

While there are no primary target organs from exposure to mesosulfuron-methyl, increased mucus
secretion in the cardiac and fundic sections of the stomach (at the highest dose in 3 out of 6
animals), and chronic superficial gastristis (at the highest dose in 1 out of 6 animals) were noted in
the chronic toxicity study in dogs.

Developmental and Reproduction

There was no observed toxicity, and no evidence of increased susceptibility of the young animals
following exposure to mesosulfiron-methyl in any of the developmental toxicity studies or the 2-
generation reproduction study in the database.

Neurotoxicity
There was no evidence of mesosulfuron-methyl induced neurotoxicity. No neurotoxicity or
neuropathology was seen in the acute, subchronic or chronic toxicity studies.

Carcinogenicity

Mesosulfuron-methy! has no carcinogenic potential, as indicated in both the rat and the mouse
carcinogenicity studies. It is classified as “not likely to be carcinogenic to humans” based on the
lack of evidence of carcinogenicity in both the rat and the mouse.

12




Mutagenicity

Mesosulfuron-methyl does not appear to have muta

vivo and in vitro studies.

Metabolism

genicity potential, based on several negative in

Rat metabolism studies indicated that the onset of absorption of mesosulfuron-methyl from oral
dosing was quick, but the quantity absorbed was low. The feces were the major route of
excretion in both sexes (parent and metabolite AE F140584). The highest tissue residue levels
were found in the plasma, blood, and liver. Metabolism of mesosulfuron-methyl involved
amidases (breakdown of the sulfonylurea-bridge), hydroxylation, demethylation and hydrolysis.

870.3100
90-Day oral toxicity
in rats

Table 3. Toxicity Proﬁle of Mesosulfuron-methyl Technical

45386327 (1999)
Acceptable/guideline

0, 240, 1200, 6000, 12000 ppm

M: 0, 17.5, 88.6, 435, 908mg/kg/day
F:0,19.1, 96.1, 475, 977 mg/kg/day

NOAEL = 908/977 [M/F] mg/kg/day
LOAEL = not observed.

870.3100
90-Day oral toxicity
in mice

45386328 (1999)
Acceptable/guideling

0, 140, 1000, 7000 ppm

M: 0, 25.5, 176.1, 1238.3 mg/kg/day
F.0, 32.3, 206.1, 1603.4 mg/kg/day

NOAEL = 1238.3/ 1603.4 [M/F] mg/kg/day
LOAEL = not observed.

870.3150
90-Day oral toxicity
in dogs

45386329 (2000)
Acceptable/guideline

0, 750, 3750, 7500 ppm

M: 0, 63, 348, 648 mg/kg/day
F.0, 75, 348, 734 mg/kg/day

NOAEL = 648/ 734 [M/F] mg/kg/day
LOAEL = not observed.

developmental in
rats

0, 100, 315, 1000 mg/kg/day

870.3200 Study not available, Study not available.
21/28-Day dermal

toxicity

870.3250 Study not available. Study not available.
90-Day dermal

toxicity

870.3465 Study not available. Study not available.
90-Day inhalation

toxicity

870.3700a 45430404 (1999) Maternal NOAEL = 1000 mg/kg/day
Prenatal Acceptable/guideline LOAEL = not observed

Developmental NOAEL = 1000 mg/kg/day
LOAEL = not observed
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Table 3. Toxicity Profile of Mesosuilfuron-methyl Technical

fertility effects in

0,160, 1600, 16000 ppm

870.3700b 45386401 (1998) Maternal NOAEL = 1000 mg/kg/day
Prenatal Acceptable/guideline LOAEL = not observed

developmental in 0, 100, 315, 1000 mg/kg/day Developmental NOAEL = 1000 mg/kg/day
rabbits LGAEL = not observed

870.3800 45430405 (2000) Parental/Systemic NOAEL = 1175.2/ 1387.6
Reproduction and Acceplable/guideline [M/F] mg/kg/day

LOAEL = not observed

Carcinogenicity rats

Acceptable/guideline

0, 160, 1600, 16000 ppm

M: 0, 7.46, 73.8, 764 mg/kg/day
F. 0,9.39, 94.7, 952 mg/kg/day

rats M:0,11.7, 1153, 1175.2 mg/kg/day | Reproductive NOAEL = 1175.2/ 1387.6 [M/F]
F. 0, 13.5, 132.6, 1387.6 mg/kg/day mg/kg/day
LOAEL = not observed
Offspring NOAEL = 1175.2/ 1387.6 [M/F]
mg/kg/day
LOAEL = not observed
870.4100a 45430402 (2000) NOAEL = 764/ 952 [M/F] mg/kg/day
Chronic toxicity in | Acceptable/guideline LOAEL = not observed.
Tats 0, 160, 1600, 16000 ppm
M: 0, 7.46, 73.8, 764 mg/kg/day
F:0,9.39, 94.7, 952 mg/kg/day
1
870.4100b 45386330 (2000) NOAEL = 155 [M] mg/kg/day
Chronic toxicity in | Acceptable/guideline LOAEL = 574 [M] mg/kg/day based on increased
dogs 0, 400, 4000, 16000 ppm mucus secretion in the cardiac and fundic sections
M: 0, 14.7, 155, 574, mg/kg/day of the stomach of the males dogs (HDT) and
F: 0, 15.3, 169, 646 mg/kg/day chronic superficial gastritis (1/6).
870.4200 45430402 (2000) NOAEL = 764/ 952 [M/F] mg/kg/day

LOAEL = not observed.
(no) evidence of carcinogenicity

870.4300 45430403 (2000) NOAEL = 1069.4/ 1355.6 [M/F] mg/kg/day
Carcinogenicity Acceptable/guideline LOAEL = not observed.
Tnice 0, 80, 800, 8000 ppm (no) evidence of carcinogenicity
M: 0, 10.6, 102.8, 1069.4 mg/kg/day
F. 0, 13.9, 129.8, 1355.6 mg/kg/day
Gene Mutation 45386402 (1996) Negative + $9 up to cytotoxic 5000 ug/ml plate
870.5100 Acceptable/ guideline
Bacterial reverse (a.i)
mutation assay
Gene Mutation 45386404 (1998) Negative + 59 up to cytotoxic 2500 pg/mi and
870.5300 Acceptable/ guideline precipitation 250 pg/ml
Mammalian cell (a.i)
culture

_—'—‘

14




Table 3. Toxicity Profile of Mesosulfuron-methyl Technical

Resalts

Cytogenetics 45386403 (1998) Negative £ S9 precipitation > 100 ug/m]

870.5375 Acceptable/ guideline

Chromosomal (a.i)

aberrations

Cytogenetics 45386406 (1998) Negative at the highest dose tested (limit dose)

870.5395 Acceptable/ guideline 2000 mg/kg.

Micronucleus test (a.i)

on mouse

Other Effects 45386405 (1998) Negative + 89 precipitation > 100 ug/mL

870.5550 Acceptable/ guideline

Unscheduled DNA | (a.i)

870.6200a Study not available. Study not available.

Acute neurotoxicity

screening battery

870.6200b Study not available. Study not available.

Subchronic

neurotoxicity

screening battery

870.6300 Study not available. Study not available.

Developmental

neurotoxicity

870.7485 45386407- 45386415 (1997- 2000) Overall recovery of the radioactive dose was 98-

Metabolism and Acceptable/guideline 103%, predominantly recovered in the feces within

pharmacokinetics Dose:10 or 1000 mg/kg [phenyl- U- 24 hours (80-97% dose). The onset of absorption

1C]- AE F130060 was quick (detected in the blood 15 minutes post-

dose), but the quantity absorbed was low. At 72
hours post-dose (or 168 hours following the final
dose of the repeated study), urinary excretion
accounted for 1-4% (except 13-14% in the 10
mg/kg animals), and radioactivity in the bile of the
10 mg/kg animals was only 7-9% of the dose by 12
hours post-dose. The 10 mg/kg rats had slightly
more radioactivity in urine and slightly less
radioactivity in feces compared to the 1000 mg/kg
rats. Bioaccumulation was not observed, and
radioactivity in tissues was <0.1% of the dose in all
animals at each study termination,

870.7600 45386416 (2000)

Dermal penetration | Unacceptable/ guideline

Doses: 0.0075 cm ai/cm2 or 0.3 mg
ai/‘cm2

Special studies

Study not available.

Study not available.
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3.2 FQPA Considerations

On January 20, 2004, the HED HIARC evaluated the potential for increased susceptibility
of infants and children from exposure to mesosulfuron methyl according to the February 2002 OPP
10X guidance document. There are no concerns or residual uncertainties for prenatal toxicity. On
this basis the HIARC concluded that a special FQPA Safety Factor of 1X be applied. The
mesosulfuron-methyl risk assessment team evaluated the quality of the exposure data, and based on
these data, agreed that the special FQPA SF be reduced to 1X. The recommendation is based on the
following:

. There is no evidence of increased quantitative/qualitative susceptibility in the
available acceptable guideline studies;

. There are no residual uncertainties for pre- and/or post-natal toxicity;

. Clear NOAELs have been identified for the effects of concern;

. No adverse effects were noted at the highest dose tested in the acceptable guideline
developmental toxicity and reproduction studies in rats, and developmental toxicity
study in rabbits;

. Dietary exposure estimates from food and drinking water are based on Tier 1
assessments and do not underestimate exposure/risk; and

. There are no proposed residential uses.

3.3 Dose-Response Assessment

On January 20, 2004, the HIARC evaluated the toxicology database for mesosulfuron-
methyl with regard to the acute and chronic reference doses (RfDs) and the toxicological endpoint
selection for use as appropriate in occupational exposure/ risk assessments. The doses and
toxicological endpoints selected for various exposure scenarios are discussed below and
summarized in Table 4.

Acute Dietary Endpoint:  No suitable study was identified in the toxicology database for the
category of Females 13-50 years old, or for the category of General Population, because no effects
were observed which could be attributed to a single-dose exposure.

Chronic Dietary Endpoint: The cRED of 1.55 mg/kg/day is based on a NOAEL of 155 mg/kg/day,
an uncertainty factor of 100 (10x for interspecies extrapolation and 10x for intraspecies variations -
the special FQPA Safety Factor was removed) was applied. The systemic LOAEL (574 mg/kg/day)
is based on increased mucus secretion in the cardiac and fundic sections of the stomach of the male

dogs (HDT) and chronic superficial gastritis (1/6) in a chronic oral toxicity study in dogs.

Carcinogenicity: Characterized as “not likely to be carcinogenic to humans” based on the lack of
increased tumor incidence in the rat and the mouse carcinogenicity studies.

Incidental Oral:  Because there are no proposed residential uses, endpoints were not selected for
incidental oral exposure.
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Dermal Endpoint: Quantification of dermal risk is not required for this route of exposure due to-

the lack of acute dermal, systemic, neurclo

dermal risk assessment was not conducted.

Inhalation Endpoint:

gical, and developmental toxicity concerns. Therefore, a

For short-, intermediate- and long-term inhalation exposure, a chronic oral

toxicity study in the dog was used to set the endpoint of 155 mg/kg/day (NOAEL), based on the
increased mucus secretion in the cardiac and fundic sections of the stomach of the male dogs and
chronic superficial gastritis at 574 mg/kg/day (LOAEL). This study is considered appropniate for
the route and duration of exposure concern as absorption via inhalation is assumed to be equivalent
to oral absorption, and the use of an endpoint from a long-term study is protective of shorter

durations of exposure.

MOE for Occupational Risk Assessment: For occupational short-, intermediate-, and long-term
inhalation exposure risk assessments, the Target MOE is 100. This is based on the conventional
uncertainty factor of 100X, which includes the 10X for intraspecies extrapolation and 10X for
interspecies variation. No residential uses are proposed for mesosulfiron-methyl at the present

time.

Table 4. Summary of Toxicological Doses and Endpoints for Mesosulfuron-methyl for Use in Human Risk

Assessment

An endpoint attributable to a single dose was not identified in the database.

Acute Dietary:

All populations

Chronic Dietary: NOAEL= 155

All populations mg/kg/day
UF = 100
Chronic RfD =
1.55 mg/kg/day

FQPA SF = 1X
cPAD =
chronic RfD
FQPA SF

= 1.535 mg/kg/day

Chronic oral toxicity study in dogs.
LOAEL = 574 mg/kg/day [M] based on
increased mucus secretion in the cardiac and
fundic sections of the stomach, and chronic

Incidental Oral: Short
and Intermediate-Term)

superficial gastritis (1/6) of male dogs.

No Residential Uses are Proposed for Mesosulfuron-methyl.

Quantification of dermal risk is not re

quired for this route of exposure due to the lack of
neurological, and developmental toxicity concerns.

Dermal Exposure:

Short, Intermediate and dermal, systemic,

Long-Term ,

Inhalation Exposure: Oral NOAEL=

Short , Intermediate and | 155§ mg/kg/day

Long-Term (100% Oral
Absorption
Factor)

Residential LOC for
MOE = XA

Occupational LOC for
MOE = {06

Chronic oral toxicity study in dogs,
LOAEL = 574 mg/kg/day [M] based on
increased mucus secretion in the cardiac and
fundic sections of the stomach, and chronic
superficial gastritis (1/6) of male dogs.

Cancer (oral, dermal,
inhalation)

the rats and mice.

“Not likely to be carcinogenic to humans”

based on the lack of evidence of carcinogenicity in

UF = uncertainty factor, FQPA SF = Special FQPA safety factor,
= lowest observed adverse effect level, PAD = population adjust
MOE = margin of exposure, LOC = level of concern, NA = Not Applicable

17

NOAEL = no observed adverse effect level, LOAEL
ed dose (a = acute, ¢ = chronic) RfD = reference dose,




3.4 Endocrine Disruption

Evidence of endocrine disruption due to mesosulfuron-methyl was not observed in the
studies reviewed. EPA is required under the Federal Food Drug and Cosmetic Act (FFDCA), as
amended by FQPA, to develop a screening program to determine whether certain substances
(including all pesticide active and other ingredients) "may have an effect in humans that is similar to
an effect produced by a naturally occurring estrogen, or other such endocrine effects as the
Administrator may designate." Following the recommendations of its Endocrine Disruptor
Screening and Testing Advisory Committee (EDSTAC), EPA determined that there were scientific
bases for including, as part of the program, the androgen and thyroid hormone systems, in addition
to the estrogen hormone system. EPA also adopted EDSTAC’s recommendation that the Program
include evaluations of potential effects in wildlife. For pesticide chemicals, EPA will use FIFRA
and, to the extent that effects in wildlife may help determine whether a substance may have an effect
in humans, FFDCA has authority to require the wildlife evaluations. As the science develops and
resources allow, screening of additional hormone systems may be added to the Endocrine Disruptor
Screening Program (EDSP).

When the appropriate screening and/or testing protocols being considered under the
Agency’s EDSP have been developed, mesosulfuron-methyl may be subjected to additional
screening and/or testing to better characterize effects related to endocrine disruption.

4.0 EXPOSURE ASSESSMENT
4.1 Summary of Registered Uses

Mesosulfuron-methyl is a new systemic herbicide; therefore, there are currently no
registered uses. Two water-dispersible granular formulations are proposed: OSPREY™ Herbicide
(4.5% ai) for control of annual grasses and broadleaf weeds in winter wheat and SILVERADQ™
Wild Oat Herbicide (2.0% ai) for control of wild oat and wild mustard in wheat, including durum.
The proposed uses for this Section 3 petition are summarized in Table 5.
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Table S. Summary of Use Patterns and Formulation Information for Mesosulfuron-methyl

Trade Name Applic. Applic. | Max. No. Max. PHI Use Directions and Limitations
Timing, Rate Applic. Seasonal (days)
Type, and (b per Applic.
Equip. a.i/A) Season Rate
(Iba.i/A)

OSPREY™
Herbicide

(WDG
4.5%ai)

post-
emergence
up to the
jointing
stage of
wheat;
broadcast,
foliar spray,
ground or
aerial
equiptnent

0.009-
0.013

0.013

forage: 30
grain: 55
straw: 55

Apply to young actively growing weeds in vigorously growing winter wheat. Apply from wheat
emergence up to the jointing stage of wheat. Apply broadcast with ground equipment in at least 10 gals
water per acre or with aerial equipment in a minimum of 5 gals water/A. Control the boom height (for
ground applications) to maintain a distance above the crop canopy of 4 feet or less. Aerial application
should be made at a maximum height of 10 feet above the crop.

An adjuvant is required, it must be tank mixed with OSPREY™.

Except in the Pacific Northwest, the adjuvant could be either a methylated seed oil (MSO) with »10%
emulsifier at the rate of 1.5 pt/A in at least 10 gals spray solution or a “basic blend” type adjuvant at a
rate of 0.8-1.6 pt/A. (A basic blend adjuvant is a formulated combination of a non-icnic surfactant or a
methylated seed oil and a nitrogen source.) Substitute a nonionic surfactant (NIS) at a rate
(concentration) of 0.5% v/v (2 qts per 100 gallons of spray solution) with ammonium nitrogen fertilizer
for a methylated seed oil or a basic blend when using a tank mix partner that restricts the addition of a
methylated seed oil or a basic blend. In the Pacific Northwestern states of WA, OR, and ID, a non-ionic
surfactant (NIS) may be used at a rate (concentration) of 0.5% v/v (2 gts per 100 gallons of spray
solution) with ammonium nitrogen fertilizer. For all geographic areas, at least 50% of the surfactant
product must be active non-ionic surfactant.

Tank mix with the following specified herbicides, fungicides, and insecticides:

Herbicides: Allyl®, Allyl® Extra, Buctril® Herbicide (or equivalent bromoxynil products), Bronate
Advanced™ Herbicide (or equivalent bromoxynil products), Curtail™, Harmony® Extra, Harmony® GT,
MCP esters, Peak®, Starane™, Stinger™ and Finesse®, Fungicides: Stratego®, Tilt® or Topsin® 70W;

Insecticides: Sevin® XLR Plus, Warrior® T or Mustang Max™.

The label prohibits the planting of rotational crops in fields treated with mesosulfuron-methyl for 7 days
for wheat and barley, 30 days for sunflower, 90 days for cotton, dry beans, lentils, peas, peanuts, rice,
soybean, 12 months for corn, and 10 months for all other crops.

Do not apply te crops undersown with grass and legume species.

Do not apply when wind causes drift.

Do not apply through any type of irrigation system.

Do not use additives that lower the spray solution pH below 6.0. Best results are obtained at a spray
solution pH of 6.0-8.0.

Do not make topdress applications of ammonium nitrogen fertilizer within 21 days following an
OSPREY™ application.

Do not apply OSPREY™ Herbicide in tank mixture with malathion, mancozeb, di-syston, or methyl
parathion as unacceptable phytotoxicity may ogeur.

OSPREY™ Herbicide may be applied to certain wheat varieties grown only in CA. The following CA
wheat varieties exhibit tolerance to OSPREY™ Herbicide when applied at 4.75 oz/A: Bonus, Brooks,
Dirkwin, Express, Yamhill, Madsen, Stephens, Summit, Weatherford, Yecora Rojo, and Kronos.

The restricted entry interval (REI) is 12 hours.

19




0T

'smoy 7T s1 (7Y} [BAISIUL AQUS PSIOLsaT oy

"BIIE [[BUIS ¥ O} 2SN [BUIUT 21 JIUIN] “O[qR[IRAE

ST UONEULIONN Ol J] "S2PINGIN 0} asU0dsal M) Ut ISJJrp Aewr (umm(] SUIpnjauy) jeatm Jo sorjaLmp
*m290 Lew Aporxojopiyd srqmdasaeun

sg yoyiered [Ai3ow Jo ‘qaZ0OURW ‘UOTYIRIEUI YILM MIXI NUe) W 1, OCVHIATIS Aidde 10u o
WOAVHAATIS Sutddde

UM I91LIeD 3Y) SE (-0-TE 10 (-0-0€ 10 (-(-§T S® 4Ins sucnnjos Jaziipaj usdoniu pmbif ssn jou og
0'8-0'9 Jo Hd uonnjos

Aeids & 18 pouTe1qo are symsal 1sag 0’9 Mo[aq 1 uonnjos Aeids a1 Iomo] Jerp SIANTPPE 951 10U O(]
‘wa1sAs uonedun jo adiy Awe ySnonp Ardde jou ogy

YUPp $as1180 puim usym Adde jou o(g

sa10ads swm3s| pue sserd yim umostopun sdorm o) Ajdde 101 o

'sdora 120 {[® 10) SYIUOU ([ pire “Ured I0] SYIUOUI 7| ‘ejoured pue ‘saojeiod ‘s100q Jedns Ioj

syuotn (1 ‘suraqdos pue ‘sead ‘S[NUS] ‘sueaq AIp 10J sABp (4 ‘SIBMOTIUNS 10] SABp Of ‘A5]IBq PUB JEIYM 1oj
shep £ 10} [ApAW-UOTY[NSOSIW Uil Pateas) spjey ut sdod [euoneos Jo Sunuerd s suqmyoid 15q@] YL
‘WIXEN FURISTIA Jo T @IOLLIRM ‘SN Y TX @UIAdS FIpIoToosa]

‘M0L @Wsdo ], 1o @11 ‘@oSoeng SSpioTEUR]

* Wi 198U 10 ‘i dUEIE)g ‘519152 VIO ‘LD

@AUCULTRY] ‘BOXH @AUOWIIRE] ‘W ;SS3IdXH ‘W wi 1oL “(s)onpoid [ruixouwoiq Jua[eAba Jo) sproqiay
w1PROUBADY ajeuolq (sjonpoid [TuAxowo1q jusfeAInba 10) apBIGIS] @[Nong ‘eOXy @AV SIpPIGBH
'SAPINOISTL PUB ‘SIPIat3uny ‘SapIdIqIay pay13ds SuTmoT[o] S 1pm XTur Yue],

(~somos uagonm v

P2 [10 PREBIAIIOW € 10 JUBJOBIMS OTICI-UOR € JO UOTJEUIQIIOD PajR[nuLIof € ST pus[g Jseq oy} vad o' juswdmbe
-8'0 18 (uonnjos Aeids a1 UL A/A 941) JweAn(pe pus{g diseq 10 ‘uonnjos Awids sed g1 158 12 wt vad ¢ | feuse
Jo el umuriur g je (Uonnjos Aexds alyy ut a/a 947) Jueanipe pusjg Mseq OSHY Ue “uonnjos Aeids sred o[ o punold
15831 18 U1 W/Ad ¢ JO 9181 3 1B ISGISTAWED 94,01 2 W (OSIA) 10 Pads pojelAYiatu aq pinod jueanipe ayy “Kexds rerjoy
"WiOPBIDATIS Yila POXILU YUE) 5q J5mu )1 ‘parmbar st jusanlpe uy “JseopROIq

‘dox ‘reoym (re%0T

3} 3A0qE 3237 O JO JYTiay wnwmKen! B 1k 3peul 3 pinoys suoneddde [eusy ‘s8s] Jo 1391 ¢ Jo Adousd Jo o3ejs Oam)

doIa a3 sA0qQE OUESIP B weymEW 0] (suonesrdde punoif 107) 1yJoy wooq i [OQUOY) “V/IMEM STES ¢ Sunurol

Jo wnurumn e u1 juswidinbs [er1oe i Jo vyaajem sjed gz-g1 w uswdmbs punoid ym jsespeolq Ajddy $¢ mens apojdn apiIqiayg

"1eaym Jo o3es Sunurol oy 03 dn 2ousBIsus jeayM ¢6 umesd €000 Jouafiomd 180 PIIM

utoy Apddy wmmp Fuipnian ‘peaym Smmord Ajsnozo3ia ur spasm Summord Appanoe SunoA o) Aiddy 0g :28w10] 9000 | payEsiou | -zZooo -sod | OQVIAATIS

(vrrean
ey uosedg | (v/re “dinbg
atjddy Iad qD pue ‘adA]
(sAep) [euoseag onddy aey “Fun |
SUOTYE)TWUTT PUB SUOT}aaII(] 35[] Hd X ‘ON ey | Conddy addy aurep spell

1AY)3W-uoINJNS0SITY 10} UOIRWIOJU] UOHB{NULIOY PUE SWINIEJ 38/) Jo Alewrmng S qe]




4.2 Dietary Exposure/Risk Pathway
4.2.1 Residue Profile
References:

- Mesosulfuron-methyl. Petition for the Establishment of Permanent Tolerances on Wheat. Summary of
Analytical Chemistry and Residue Data. PP#1F06298. N. Dodd. 2/18/2004. (Attachment 2)

Mesosulfiuron-methy! Chronic Dietary Exposure Assessment for the Section 3 Registration Action on
Wheat. N. Dodd. 2/17/2004. {Attachment 3)

Mesosulfuron-methyl. Meeting Report of the Metabolism Assessment Review Committee. N. Dodd.
1/28/2004. (Attachment 4)

See Appendix 1 (Figure 1) for chemical structures of mesosulfuron-methyl and its metabolites.

Permanent and temporary tolerances for residues of mesosulfiuron-methyl and its metabolites are
not currently established.

Nature of the Residue - Plants

The nature of the residue in wheat is adequately defined. HED’s Metabolism Assessment Review
Committee (MARC) determined in a meeting on 1/28/04 that the residue to be included in the
tolerance expression and risk assessment for wheat is the parent compound only.

Wheat: The qualitative nature of the residue in wheat is adequately understood based on
acceptable wheat metabolism studies, one with {pyrimidyl-2-'*C]mesosulfuron-methy! and one
with [phenyl-U-"*C]mesosulfuron-methyl. The metabolic route of mesosulfuron-methyl in wheat
proceeds by cleavage of the parent between the two rings to yield AE F140584 and subsequent
isothiazole ring formation to form AE F147447. In addition, hydrolysis of a methoxy group on
the pyrimidine ring of the parent yields the hydroxy metabolite AE F160459. Parent and the
three metabolites (AE F147447, AE F160459, and AE F140584 ) were identified in wheat straw
and forage. The pyrimidyl-label study, using [pyrimidyl-2-**C]mesosulfuron-methyl, was
conducted at the total rate of 0.0178 b ai/A (20 g ai/ha; 1.4x the maximum proposed seasonal
rate). The phenyl-label study, using [phenyl-U-"*C]mesosulfiron-methyl, was conducted at the
total rate of 0.0535 Ib ai/A (60 g ai/ha; 4.1x the maximum proposed seasonal rate). In both the
pyrimidyl-label study and the phenyl-label study, the parent and each identified metabolite in
forage, hay, and straw (pyrimidyl-label} and forage and straw (phenyl-label) were individually
<0.010 ppm. The characterization and identification of residues in wheat grain was not possible
due to extremely low levels of total radicactive residues (0.001 ppm).
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Nature of the Residue - Livestock

The nature of the residue in livestock is adequately defined. HED’s Metabolism Assessment
Review Committee (MARC) determined in a meeting on 1/28/04 that the residue to be included in
the tolerance expression and risk assessment for livestock commodities is the parent compound
only.

The qualitative nature of the residue in livestock is adequately understood based on acceptable
ruminant and poultry metabolism studies. Mesosulfuron-methyl is rapidly excreted in both
ruminants and poultry with minimal metabolism. The metabolic route of mesosulfuron-methyl in
ruminants and poultry proceeds by cleavage of the parent between the two rings to yield AE
F140584 and subsequent isothiazole ring formation to form AE F147447. In addition, hydrolysis
of a methoxy group on the pyrimidine ring of the parent yields the hydroxy metabolite AE
F160459. Oxidative deamination of the parent forms the alcohol metabolite AE 0195141
Metabolism studies were conducted using the phenyl-label in a dairy cow at 20.54 ppm in the diet
(13x the maximum theoretical dietary burden) and the phenyl-label in poultry at 10.24 ppm in the
diet (341x the maximum theoretical dietary burden). Total radioactive residue levels in milk,
meat, poultry, and eggs were low (i.e., ranged from <0.002 ppm to 0.058 ppm). The major
component identified in milk, liver, and kidney of ruminants and liver and abdominal fat of poultry
was unchanged parent compound.

Residue Analytical Methods - Plants

A proposed enforcement method for mesosulfuron-methyl in wheat commodities (EM F08/99-0;
MRID 45386517) has been submitted. Using this LC/MS/MS method, the determination of
residues of mesosulfuron-methy! is possible in the presence of other sulfonylureas including
amidosulfuron (AE F075032), metsulfuron-methyl (AE F075736), iodosulfuron-methyl-sodium
(AE F115008), and foramsulfuron (AE F130360). Briefly, homogenized samples of cereal grain,
straw, and shoot (forage) are extracted with acetonitrile:triethylamine (4.1, viv). After
liquid/liquid partitions, residues are analyzed by LC/MS/MS. The transition ions monitored are
m/z 504.2 to m/z 182.0 for mesosulfuron-methyl. The validated limits of quantitation (LOQs) for
mesosulfuron-methyl are 0.01 ppm for cereal grain and 0.05 ppm for cereal straw and forage.
Successful independent laboratory validations (ILVs) have been completed using wheat
shoot/forage, straw, and grain as the matrices. Satisfactory radiovalidation data have also been
submitted for wheat commodities (shoot/forage and straw). Pending satisfactory validation of
the method by the Agency, Method EM F08/99-0 is adequate for tolerance enforcement.

Residue Analytical Methods - Livestock Commodities

No analytical methods were submitted for mesosulfuron-methyl on livestock commaodities.

As determined by HED’s ChemSAC on 11/12/03, a livestock enforcement method for the
parent compound in ruminant liver and kidney (or meat byproducts) must be submitted as
a condition of registration. Residues in the kidney, liver, and/or meat byproducts of cattle,
goats, and sheep have been included in the risk assessment at the expected LOQ of the method
(0.05 ppm). '
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Multiresidue Methods

Mesosulﬁ;ron-methyl was analyzed according to the FDA’s Multiresidue Method Test guidelines
in PAM, Vol. I, Appendix II (1/94). The results showed that multiresidue methods are not
suitable for the analysis of mesosulfuron-methyl.

Storage Stability

Adequate storage stability data are available for wheat grain, forage, and straw for a conditional
registration. The available data indicate that residues of mesosulfuron-methyl are relatively stable
in wheat forage, straw, and grain for up to 18 months under freezer storage conditions

(-18°C).

As a condition of registration, additional storage stability data will be required to
demonstrate the stability of mesosulfuron-methyl residues in/on wheat forage stored frozen
for up to 26 months and in/on wheat grain and straw stored frozen for up to 25 months.

No storage stability data were submitted for residues of mesosulfuron-methy! in aspirated grain
fractions (AGFs) or processed wheat fractions (bran, flour, middlings, shorts, and germ);
however, the storage stability data on wheat grain can be translated to aspirated grain fractions
and wheat processed commodities (i.e., flour, bran, shorts, middlings, and germ) since the
matrices are similar and the AGFs/processed commodities were stored for less than 18 months.

Crop Field Trial Data

Based on the submitted data, residues of mesosulfuron-methyl may be found in wheat raw
agricultural commodities following foliar treatment. Residues in wheat grain will be small (<0.03
ppm). Ten field trials were conducted for spring wheat; the residue levels found in each of the
commodities (i.e., forage, hay, straw, and grain) ranged from <0.05 ppm to 0.47 ppm. For winter
wheat, 14 field trials were conducted for which residues ranged from <0.01 ppm to 0.55 ppm.

Processed Food/Feed

Based on the submitted data, residues of mesosulfuron-methyl may be found in wheat processed
commodities. The wheat processing data indicates that mesosulfuron-methyl residues may: (i)
concentrate slightly in wheat bran and shorts (average processing factors: 1.3x for bran and 1.2x
for shorts); (ii) concentrate in wheat germ and AGFs (average processing factors of 4.3x for germ
and 21.6x for AGFs); and (iii} do not concentrate in wheat flour and middlings (<0.01 ppm;
average processing factor of 1.0x) processed from wheat grain treated with the 75% WDG
formulation of mesosulfuron-methyl tank mixed with safener AE F107892. Tolerances are
required on “grain, aspirated fractions” at 0.60 ppm, “wheat, grain” at 0.03 ppm, and “wheat,
germ” at 0.10 ppm.
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Confined Accumulation in Rotational Crops

The submitted confined rotational crop studies reflect the maximum proposed seasonal use rate of
0.013 Ib ai/A. Overall, the results suggest that no significant residues of mesosulfuron-methyl
and/or its metabolites are taken up in succeeding crops. Total radioactive residues in spinach,
carrot roots, carrot tops, and wheat grain were less than 0.010 ppm at the three plantback
intervals tested. Analysis of wheat straw samples from the 31/32-day rotation detected the parent
as well as the metabolites AE F140584, AE F154851, and AE F092944 at a level below 0.01
ppm. Based on these findings, the Agency concludes that rotational field trials need not be
conducted, and tolerances for inadvertent residues of mesosulfuron-methyl need not be
established; however, the petitioner must submit revised Section Bs/labels to revise product
labels for OSPREY™ Herbicide and SILVERADO™ Wild Oat Herbicide to specify a
plantback interval of at least 30 days for barley. HED has no objection to longer crop rotation
restrictions as specified on the labels. A plantback interval (PBI) for wheat is not needed because
wheat is a crop included on the label.

Meat, Milk, Poultry, and Eggs

Ruminants: In response to a registrant request for a waiver of a ruminant feeding study, the
ChemSAC decided in a meeting on 11/12/03 that ruminant feeding studies should not be required.
Based on a ruminant metabolism study conducted at an exaggerated rate (13x), any secondary
residues in ruminant commodities are expected to be below the likely LOQ of the enforcement
method (0.05 ppm). Since a method is not available to enforce tolerances in livestock
commodities, the ChemSAC does not recommend that livestock tolerances be established at this
time. However, as a condition of registration, submission of a livestock enforcement method
for the parent compound should be required. Upon submission of an acceptable livestock
enforcement method, tolerances will be established in ruminant liver and kidney (or meat
byproducts) at the demonstrated LOQ of that method. In the meantime, the dietary risk
assessment should include exposure to mesosulfuron-methyl in ruminant meat byproducts at the
likely LOQ of the method (0.05 ppm). The bases for this decision were the following: (i) as the
dietary burden calculations were theoretical maxima and since wheat commodities comprise 80%
of the beef cattle diet and 90% of the dairy cattle diet, they are quite exaggerated:; (ii) based on
other sulfonylurea compounds, the parent compound is expected to be the only residue of concern
and it is not expected to accumulate in livestock commodities; (iii) the parent compound was
found at very low levels (<0.006 ppm) in fat, meat, and milk as a result of a ruminant metabolism
study at an exaggerated rate; and (iv) Codex has not established livestock tolerances for
mesosulfuron-methyl.

Swine: Tolerances for swine commodities a result of the proposed uses on wheat are not
required. Based on the ruminant metabolism study which was conducted at an exaggerated rate
(685x), there is no reasonable expectation that residues of mesosulfuron-methyl will occur in
swine commodities as a result of the proposed uses on wheat. The proposed uses on wheat fall
under 40 CFR §180.6(a)(3) with regard to secondary residues in swine commodities.
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Poultry: Tolerances for poultry commodities, as a result of the proposed uses on wheat, and
poultry feeding studies are not required. Based on the poultry metabolism study which was
conducted at an exaggerated rate (341x), there is no reasonable expectation that residues of
mesosulfuron-methyl will occur in poultry tissues and eggs as a result of the proposed uses on
wheat. The proposed uses on wheat fall under 40 CFR §180.6(a)(3) with regard to secondary
residues in poultry commodities.

International Harmonization

There are currently no Codex, Canadian, or Mexican MRL’s or tolerances for mesosulfuron-
methyl on wheat. Therefore, international harmonization is not a concern at this time.

4.2.2 Dietary Exposure Analyses

Based on available data, a suitable endpoint for acute dietary risk assessment was not
identified by the HIARC because no effects were observed in oral toxicity studies (including
developmental studies) which could be attributed to a single-dose exposure. Therefore, an acute
dietary risk assessment was not performed.

For assessing chronic dietary risk, the HIARC selected a chronic reference dose (RfD) of
1.55 mg/kg/day by applying an uncertainty factor (UF) of 100 to the NOAEL (no-observable-
adverse-effect level) of 155 mg/kg/day from the chronic toxicity study in the dog. The systemic
toxicity LOAEL (lowest-observable-adverse-effect level) is 574 mg/kg/day based on increased
mucus secretion in the cardiac and fundic sections of the stomach of the male dogs and chronic
superficial gastritis. Because the FQPA safety factor was removed (i.e., reduced to 1X), the
chronic population-adjusted dose (cPAD) also equals 1.55 mg/kg/day.

The mesosulfuron-methyl chronic dietary exposure assessment was conducted using the
Dietary Exposure Evaluation Model (DEEM-FCID™, Version 1.30) and the Lifeline™ Model
Version 2.0.

DEEM-FCID™ Information. This model incorporates consumption data from USDA’s CSFII,
1994-1996 and 1998. The 1994-96, 98 data are based on the reported consumption of more than
20,000 individuals over two non-consecutive survey days. Foods “as consumed” (e.g., apple pie)
are linked to EPA-defined food commodities (e.g. apples, peeled fruit - cooked; fresh or N/S:
baked; or wheat flour - cooked; fresh or N/S, baked) using publicly available recipe translation
files developed jointly by USDA/ARS and EPA. Consumption data are averaged for the entire
U.S. population and within population subgroups for chronic exposure assessment, but are
retained as individual consumption events for acute exposure assessment.
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For chronic exposure and risk assessment, an estimate of the residue level in each food or
food-form (e.g., orange or orange juice) on the food commodity residue list is multiplied by the
average daily consumption estimate for that food/food form. The resulting residue consumption
estimate for each food/food-form is summed with the residue consumption estimates for all other
food/food-forms on the commodity residue list to arrive at the total average estimated exposure.
Exposure is expressed in mg/kg body weight/day and as a percent of the cPAD. This procedure is
performed for each population subgroup.

Lifeline™ Information. This model uses the same consumption data as the DEEM-FCID™
(CSFIIL, 1994-1996 and 1998 consumption data with FCID), but uses the recipe file to relate
RACs to foods “as-eaten.” Lifeline™ converts the RAC residues into food residues by randomly
selecting an RAC residue value from the “user defined” residue distribution (created from the
residue, percent crop treated, and processing factor data), and calculating a net residue for that
food based on the ingredients’ mass contribution to that food item. For example, ‘apple pie’ will
have a residue distribution based on the residues provided for apples (adjusted by the appropriate
processing factors and percent crop treated), as well as the residues for each of the other
ingredients in the apple pie recipe for which there may be tolerances. Lifeline™ calculates dietary
exposure from ‘apple pie’ based on the amount eaten, and the residue drawn from the ‘apple pie’
residue distribution for that eating occasion.

Lifeline™ models the individual’s dietary exposures over a season by selecting a new
CSFII diary each day from a set of similar individuals based on age and season attributes,
Lifeline™ groups CSFII diaries based on the respondents’ age and the season during which the
food diary was recorded. Further information regarding the Lifeline™ model can be found at the

following web site: www. theL ifeline™group org. _

DEEM-FCID™ (Ver. 1.30) and Lifeline™ Model Version 2.0 estimate the dietary
exposure for the U.S. population and 28 population subgroups. Based on an analysis of 1994-96,
98 CSFII consumption data which took into account dietary patterns and number of survey
respondents, HED determined that the following population groupings were appropriate for
regulatory purposes (only the exposure estimates for these populations are reported in this
document): U.S. Population, all infants (<1 year old), children 1-2 years old, children 3-5 years
old, children 6-12 years old, youth 13-19 years old, females 13-49 years old, adults 20-49 years
old, and/or adults 50+ years old.

4.2.2.1 Acute Dietary
An acute dietary assessment was not conducted for mesosulfuron-methyl because an

endpoint of concern attributable to a single dose was not identified; therefore, an acute reference
dose (RfD) was not established.
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4.2.2.2 Chronic Dietary

A Tier I chronic dietary exposure analysis was performed using both the DEEM-FCID™
and Lifeline™ models. This Tier I analysis used tolerance level residues, default (1x) processing
factors, and 100% crop treated data, with no refinements. The results of the Lifeline™ analysis
are fully consistent with the DEEM-FCID™ results. As shown in Table 6 exposures from both
the DEEM-FCID™ and Lifeline™ analyses were <1% of the cPAD for the general US
population and <1% of the ¢cPAD for all population subgroups included in the analysis, which
are below HED’s level of concern (cPAD = cRiD because the FQPA safety factor is 1X). The
results of this dietary exposure analysis should be viewed as very conservative (health protective).
The use of anticipated residues, empirical processing factors, and projected market share data
would refine HED’s exposure and risk estimates.

Table 6. Chronic Dietary Exposure Estimates '

DEEM™-FCID LifeLine™
Population Subgroup cPAD
(mg/kg/day) Exposure %cPAD? Exposure % cPAD?
(mg/kg/day) (mg/kg/day)
General U.S. Population 1.55 0.000053 <1 0.000059 <1
All Infants (< 1 year old) 1.55 0.000023 <1 0.000025 <1
Children 1-2 years old 1.55 0.000125 <1 0.000128 <1
Childrén 3-5 years old 1.55 0.000128 <1 0.000135 <1
Children 6-12 years old 1.55 0.000089 <1 0.000093 <1
Youth 13-19 years old 155 0.000053 <1 0.000058 <l
Adults 20-49 years old 1.55 0.000042 <1 0.000052 <l
Adults 50+ years old 1.55 0.000035 <1 0.000050 <1
Females 13-49 years old 1.55 0.000040 <1 0.000058 <1

! Acute and cancer dietary assessments are not applicable,
? Percent Chronic PAD = (Exposure + Chronic PAD) x 100%.

4.2.3 Cancer Dietary

A cancer dietary assessment was not conducted because mesosulfuron-methyl was
classified as “not likely to be carcinogenic to humans”.
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4.3 Water Exposure/Risk Pathway
Reference:

Drinking Water Assessment for Mesosulfuron-Methyl and Its Major Metabolites New Chemical- Uses on
Winter Wheat (OSPREY: 4.5% mesosulfuron-methyl) and Spring Wheat, Including Durum (SIL VERADO,
2.0% mesosulfuron-methyl). S. Termes. 3/03/2004. (Attachment 5)

Mesosulfuron-methyl. Meeting Report of the Metabolism Assessment Review Committee. N. Dodd.
1/28/2004. (Attachment 4)

Because mesosulfuron-methyl is a new chemical pending registration, there are no
drinking water monitoring data available. Therefore, the Agency is presently relying on
computer-generated estimated drinking water concentrations (EDWCs). For mesosulfuron-
methyl, the Tier 1 screening model FIRST (FQPA Index Reservoir Screening Tool) was used in
predicting the surface water concentrations; and the Tier 1 regression model SCI-GROW
(Screening Concentrations In Ground Water) was used in predicting ground water
concentrations. These models take into account the use patterns and the environmental profile of
a pesticide, but do not include consideration of the impact that processing raw water for
distribution as drinking water would likely have on the removal or transformation of pesticides
from the source water. The primary use of these models by the Agency at this stage is to provide
a coarse screen for determining that pesticides residues (and metabolites) in water are not of
concern.

Environmental Profile: The environmental fate database is adequate to characterize drinking
water exposure for the parent compound. Limited fate data are available for the degradates of
mesosulfuron-methyl. The data indicate that mesosulfuron-methyl is persistent in soils and is also
mobile; therefore, it is likely to run off into surface water. Lab studies indicated that
biotransformation is the major route of degradation of mesosulfuron-methyl in the environment,
while direct photolysis in water and photolysis on soil are not important degradation pathways.
These indicate that aerobic soil and both aerobic and anaerobic aquatic metabolism can be major
routes of degradation. AE F154851, AE F160459, and AE F160460 were found in all three
studies (aerobic soil, aerobic and anaerobic aquatic metabolism), ranging from 5% to 20% of the
applied dose. These degradates are similar in structure to the parent and, therefore, are believed
to have similar toxicity and mobility compared to the parent.

MARC Decision: The HED Metabolism Assessment Review Committee (MARC) concluded that
mesosulfuron-methyl and the metabolites designated as AE F154851, AE F160459, and AE
F160460 are considered to be the major metabolites in water and should be included in the
drinking water assessment.

The drinking water assessment was designed to assess concentrations of the parent
compound and relevant degradates. A cumulative residue approach was employed to provide
conservative estimated concentrations in drinking water for mesosulfuron-methyl and its
degradation products.
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Estimated Drinking Water Concentrations (EDWCs):

There are several uncertainties and assumptions in the water assessment of mesosulfuron-
methyl and its degradates. Primary among these is the lack of environmental fate data for the
metabolites. A very conservative approach was used to generate the drinking water estimates of
the total concentrations of parent plus the other three degradates (AE F154851, AE F160459, and
AE F160460). The parent concentrations were estimated using FIRST and SCI-GROW. Then,
the maximum fraction of each degradate observed in the aerobic soil metabolism studies was
multiplied by the parent residue concentrations. The total estimated concentrations of
mesosulfuron-methyl residues (parent plus metabolites) were obtained by adding these to the
parent estimates. The observed maximum percentages are 16%, 5%, and 7%, respectively, for
AE F154851, AE F160459, and AE F160460.

The appropriate FIRST and SCI-GROW input parameters were selected from the
environmental fate data submitted by the registrant and in accordance with US EPA/OPP/ EFED
water model parameter selection guidelines - Guidance for Selecting Input Parameters in
Modeling the Environmental Fate and Transport of Pesticides, Version II, February 28, 2002.
The environmental fate data has been evaluated by the EFED as part of the review process and
risk characterization of mesosulfuron-methyl and its end-use products. The needed information
on application rates and methods was taken from the proposed labels for the end-use products
OSPREY™ and SILVERADO™. Table 7 summarizes the estimated concentrations in drinking
water.

Table 7. Estimated Concentrations of Mesosulfuron-methyl in Drinking Water "

Surface Water Ground Water
Product (1g/L) (ug/l)
' Peak (Acute) Annual Average (Chronic) Acute and Chronic

Parent Only | Total Residues | Parent Only | Total Residues Parent Only Total Residué

Osprey™ 0.710 0.937 0.110 0.145 0.011 0.015

Silverado™ | 0.300 0.396 0.046 0.061 0.005 0.007

4.4 Residential Exposure/Risk Pathway
4.4.1 Home Uses
Mesosulfuron-methyl is proposed for use as an herbicide for wheat 1t is not intended for

use in public or residential settings. Therefore, residential exposure is not expected (whether
handler or postapplication), and no residential risk assessment was performed.
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4.4.2 Other Eiposure Sources (Spray Drift)

Spray drift is always a potential source of exposure to residents near spraying operations.
This is particularly the case with aerial application, but, to a lesser extent, could also be a potential
source of exposure from the ground application method employed for mesosulfuron-methyl. The
Agency has been working with the Spray Drift Task Force, EPA Regional Offices and State Lead
Agencies for pesticide regulation and other parties to develop the best spray drift management
practices. The Agency is now requiring interim mitigation measures for aerial applications that
must be placed on product labels/labeling. The Agency has completed its evaluation of the new
database submitted by the Spray Drift Task Force, a membership of U.S. pesticide registrants, and
is developing a policy on how to appropriately apply the data and the AgDRIFT computer model
to its risk assessments for pesticides applied by air, orchard airblast and ground hydraulic
methods. After the policy is in place, the Agency may impose further refinements in spray drift
management practices to reduce off-target drift and risks associated with aerial as well as other
application types where appropriate.

5.0 AGGREGATE RISK ASSESSMENTS and RISK CHARACTERIZATION

Short- and intermediate-term aggregate risk is made up of the combined exposures from
food, water, dermal, inhalation and incidental oral sources (residential). These exposures are then
compared to the appropriate short- or intermediate-term endpoint. Acute aggregate and chronic
aggregate risk is made up of the combined dietary exposures from food and water sources.

HIARC did not identify an acute dietary endpoint. Therefore, an acute aggregate risk
assessment was not performed. The chronic aggregate risk assessment was performed using the
chronic PAD. Short- and intermediate-term aggregate risk assessment is based on oral, inhalation
and dermal exposures which are then compared to relevant NOAELSs identified by HIARC.
HIARC did not identify dermal endpoints for mesosulfuron-methyl. HIARC recommended that
for aggregate risk assessment, oral and inhalation exposures be combined because the inhalation
and oral routes of exposure have the same endpoint. However, because there are no residential
uses proposed for this herbicide, short- and intermediate-term aggregate risk assessments based
on exposure from oral, inhalation and dermal routes of exposure were not performed.

5.1 Acute Risk

An acute aggregate risk assessment was not performed because HIARC did not identify an
acute dietary endpoint for mesosulfuron-methyl,

3.2 Short- and Intermediate-Term Risk
There are no residential uses proposed for this herbicide. Short- and intermediate-term

aggregate risk assessments based on exposure from oral, inhalation, and dermal routes of
exposure were not performed.
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5.3 Chronic Risk

HIARC identified a chronic RfD (1.55 mg/kg/day), based on increased mucus secretion in
the cardiac and fundic sections of the stomach of the male dogs (HDT) and chronic superficial
gastritis at the LOAEL of 574 mg/kg/day. The chronic PAD is the same as the chronic RfD
because the FQPA safety factor was removed (i.e., reduced to 1X). The chronic PAD was used
to assess chronic aggregate risk.

- 3.3.1 Chronic Aggregate Risk Assessment

No drinking water monitoring data are available for mesosulfuron-methyl. Models were
used to calculate EDWCs for mesosulfuron-methyl and its metabolites. The Tier 1 screening
model FIRST was used to predict the surface water concentrations; and the Tier 1 regression
model SCI-GROW was used to predict ground water concentrations, Degradates of concern (as
determined by the MARC) are included in the modeled drinking water estimates.

Tier I (FIRST) modeling estimates that mesosulfuron-methyl residues (mesosulfuron-
methyl + degradation products) in surface water, from aerial and ground application, are not likely
to exceed 0.145 pg/L for the annual average concentration (chronic). The SCI-GROW model
predicted concentration of mesosulfuron-methyl residues (mesosulfuron-methyl + degradation
products) in shallow ground water is not expected to exceed 0.015 ug/L.

5.3.2 Chronic DWLOC Calculations

A drinking water level of comparison (DWLOC) is the concentration of a pesticide in
drinking water that would be acceptable as a theoretical upper limit in light of total aggregate
exposure to that pesticide from food, water, and residential uses. HED uses DWLOCs internally
in the risk assessment process as a surrogate measure of potential exposure associated with
pesticide exposure through drinking water. In the absence of monitoring data for a pesticide, the
DWLOC is used as a point of comparison against the conservative EDWCs provided by computer
modeling (SCI-GROW and FIRST).

The surface and ground water EDWCs were used to compare against back-calculated
DWLOCs for aggregate risk assessment. To calculate the DWLOC for chronic exposure relative
to a chronic endpoint, the chronic dietary food exposure from DEEM-FCID™ and Lifeline™
(presented in Table 6, previously) was subtracted from the cPAD (.e., 1.55 mg/kg/day) to obtain
the acceptable chronic exposure to mesosulfuron-methy! in drinking water. The DWLOCs
calculated for mesosulfuron-methyl are presented in Table 8.
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Table 8. Chronic DWLOC Calculations

Chronic Scenario
Tow | | e [ M [ oo oo T oy
(mg/kg/day) (mg/kg/day)' Exposure 2 Water3 Water3 (ug/Ly*
(mg/kg/day)® | gLy | (ugr) |
General U.S. Population 1.55 0.000059 1.55 54,000 |
All Infants (< 1 year old) 1.55 0.000025 1.55 16,000
Children 1-2 years old 1.55 0.000128 1.55 16,000
Children 3-5 years old 1.55 0.000135 1.55 16,000
Children 6-12 years old 1.55 0.000093 1.55 0.015 0.145 16,000
Youth 13-19 years old 1.55 0.000058 1.55 47,000
Adults 20-49 years old 1.55 0.000052 1.55 54,000
Adults 50+ years old 1.55 0.000050 1.55 54,000
Females 13-49 years old 1.55 0.000058 1.55 47,000 _

" The exposure from the model (DEEM-FCID™ or Lifeline™) with the highest estimated values was reported.
? Maximum Water Exposure (mg/kg/day) = cPAD (mg/kg/day) - Dietary (Food) Exposure
* The value from the label producing the highest Ievel was used.
* DWLOC(pg/L) = [maximum water exposure (m 'day) x body weight
[water consumption (L) x 102 mg/pg]
Body weight is assumed to be 70 kg for adults in general, 60 kg for females and youth, and 10 kg for
children; water consumption is assumed to be 2 L for adults and youth, and 1 L for children.

Chronic Aggregate Risk Conclusions:

As shown in Table 6 previously, the resulting dietary food exposures occupy <1% of the
Chronic PAD for all population subgroups included in the analysis. The results of this dietary
exposure analysis should be viewed as very conservative (health protective). Refinements such as
use of percent crop-treated information and/or anticipated residue values would yield even lower
estimates of chronic dietary exposure.

The EDWCs provided by EFED for assessing chronic aggregate dietary risk are 0.015
ng/L (for ground water, based on SCI-GROW) and 0.145 pg/L (in surface water, based on
FIRST modeling, annual average). The back-calculated DWLOCs (Table 8) for assessing chronic
aggregate dietary risk range from 16,000 pug/L for the population subgroup with the highest food

exposure (all children subgroups) to 54,000 pg/L for the U.S. Population (total) and Adult
subgroups.
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The chronic EDWCs are less than the Agency’s level of comparison (the DWLOC value
for each population subgroup) for mesosulfuron-methyl residues in drinking water as a
contribution to chronic aggregate exposure. HED thus concludes with reasonable certainty that
residues of mesosulfuron-methyl in drinking water will not contribute significantly to the
aggregate chronic human health risk, and that the chronic aggregate exposure from mesosulfuron-
methy! residues in food and drinking water will not exceed the Agency’s level of concern
(100% of the chronic PAD) for chronic dietary aggregate exposure by any population subgroup.
EPA generally has no concern for exposures below 100% of the chronic PAD, because it is a level
at or below which daily aggregate dietary exposure over a lifetime will not pose appreciable risks
to the health and safety of any population subgroup. This risk assessment is considered high
confidence, very conservative, and very protective of human health.

5.4 Cancer Risk

The HIARC classified mesosulfuron-methyl as “not likely to be carcinogenic to humans”.
Therefore, an aggregate cancer risk assessment was not performed.

6.0 CUMULATIVE RISK

Section 408(b)(2)(D)(v) of the FFDCA requires that, when considering whether to
establish, modify, or revoke a tolerance, the Agency consider "available information” concerning
the cumulative effects of a particular pesticide's residues and "other substances that have a
common mechanism of toxicity.”

EPA does not have, at this time, available data to determine whether mesosulfuron-methyl
has a common mechanism of toxicity with other substances. Unlike other pesticides for which
EPA has followed a cumulative risk approach based on a common mechanism of toxicity, EPA
has not made a common mechanism of toxicity finding as to mesosulfuron-methyl and any other
substances and mesosulfuron-methyl does not appear to produce a toxic metabolite produced by
other substances. For the purposes of this tolerance action, therefore, EPA has not assuméd that
mesosulfuron-methy! has a common mechanism of toxicity with other substances. For information
regarding EPA’s efforts to determine which chemicals have a common mechanism of toxicity and
to evaluate the cumulative effects of such chemicals, see the policy statements released by EPA’s
Office of Pesticide Programs concerning common mechanism determinations and procedures for
cumulating effects from substances found to have a common mechanism on EPA’s website at
http://www.epa.gov/pesticides/cumulative/.
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70 OCCUPATIONAL EXPOSURE

Reference:
Occupational and Residential Risk Assessment to Support Request for a Section 3 Registration of
Mesosulfuron-methyl on Wheat. S. Winfield, 3/03/2004. (Attachment 6)

Mesosulfuron-methyl is a new systemic herbicide proposed for use on wheat. The
formulated end use products evaluated in this assessment are labeled under the trade names
Silverado™ and Osprey™. The formulations of mesosulfuron-methyl evaluated in this assessment
are water-dispersible granules (i.e., Silverado™ 2.0% ai and Osprey™ 4.5% ai).

7.1 Occupational Handler

There is a potential for exposure to mesosulfiron-methyl during mixing, loading, and
application activities. An exposure/risk assessment using applicable endpoints selected by the
HIARC was performed. Handler’s exposure and risk were estimated for the following scenarios:
(1) mixer/loader: open mixing and loading water-dispersible granules for aerial; (2) aerial
application of liquid: closed cockpit; (3) flagging for aerial applications; (4) mixer/loader: open
mixing and loading water-dispersible granules for groundboom,; and (5) groundboom application
of liquid: open cab.

No chemical-specific handler exposure data were provided to support this Section 3
registration. It is the policy of HED to use data as presented in PHED Surrogate Exposure Guide
when chemical-specific monitoring data are not available (HED Science Advisory Council for
Exposure Draft Policy # 7, dated 1/28/99) because HED believes this provides a more consistent
and reliable (i.e., pooled data yields a larger number of replicates) exposure estimate than
individual subsets.

Handler MOEs range from 900,000 (mixer/loader: open mixing water-dispersible granules for
aerial) to 10,000,000 (aerial application of liquid: closed cockpit). The unit exposure values used
in this inhalation assessment reflect a baseline protection level (i.e., no respirator) for all scenarios;
however, for the aerial applicator, an enclosed cockpit is assumed because no data are available
for open cockpit. All occupational handler MOEs are greater than HED’s target of 100, and
therefore, are not of concern. Exposure assumptions and estimates for occupational handlers are
summarized in Table 9.

The minimum level of PPE for handlers is based on acute toxicity for the end-use products.

The Registration Division (RD) is responsible for ensuring that PPE listed on the label is in
compliance with the Worker Protection Standard (WPS).
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| Table 9. Occup atiolialr'lzlihnlation ;Eiﬁdsﬁfeé:and Risks from Mesosulfuron-methyl

| Mﬁximuﬁl: : PHED | Lioen - Area Body | Daily IR
_—— _ . | Application | - Unit .. | - PHED Treated | Weigh Inhalation _Short- a.nd
PHED Exposure Scenario s e T Data : . 2 intermediate-
Rate Exposure ' | Confidence | PEF Day ot .. Dose? term MOE?
: (b aifAy | (mg/b ai) -} S (acres): (kg) | (mg/kg/day) - s
1. mixer/loader: open mixing and .
loading dry flowable for acrial 0.013 0.00077 High 1200 70 0.00017 $00,000 "
2. acrial application of liquid: 0.013 0.000068 | Medium 1200 70 0.000015 10,000,000
closed cockpit
3. flagging for aerial applications 0.013 0.00035 High 350 70 0.000023 6,800,000 "
4. mixer/loader: open mixing and
loading dry flowable for 0.013 0.00077 High 200 70 0.000029 5,400,000
groundboom
5. groundboom application of 0.013 0.00074 High 200 70 0.000027 5,600,000 "
liquid: open cab

' PHED unit exposure values are for baseline protection (i.e., no respirator),
* Daily Dose =[Application Rate (Ib ai/A

/Body Weight:70 kg

* MOE = NOAEL/ Daily Dose. Short-and intermediate-term inhalation NOAEL=155 mg/kg/day.

7.2 Occupational Postapplication

) x Area Treated (A/day) x Unit Exposure (mg/b ai) x Absorption Factor (100%)

This Section 3 action on mesosulfuron-methyl involves foliar applications. Therefore,
there is a potential for postapplication exposure to scouts, harvesters and other field workers.

However, as no appropriate dermal endpoints were identified for this exposure potential, a dermal
risk assessment was not conducted. Postapplication inhalation exposure is expected to be
negligible; therefore, a risk assessment for this route was also not performed.

The mesosulfuron-methy! technical material has been classified in Toxicity Category III
for acute dermal and primary eye irritation, and Toxicity Category IV for primary skin irritation.
Per the Worker Protection Standard (WPS), a 12-hr restricted entry interval (REI) is required for
chemicals classified under Toxicity Category III or IV. The REIs indicated on the proposed
Stlverado™ and Osprey™ labels are both 12 hours, and thus are in compliance with the WPS.
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8.0

‘8.1

DATA NEEDS/LABEL REQUIREMENTS

Chemistry

Data which remain outstanding for wheat are listed below by guideline series.

WHEAT

As conditions of registration (for continued registration), the data needs pertaining to residue
analytical methods (860.1340) and additional storage stability data (860.1380) must be resolved.

860.1200 Directions for Use

For OSPREY™ Herbicide, a revised Section B/label is needed to propose a preharvest
interval (PHI) for hay; the residue data would support a PHI of 60 days.

For SILVERADO™ Wild Oat Herbicide, a revised Section B/label is needed to add the
statement “Do not make more than one application of SILVERADO™ Wild Oat
Herbicide in one wheat growing season.” This restriction is needed because the submitted
residue data reflects one application. If the maximum single application rate is to remain
at 0.003 Ib ai/A, the maximum to be applied in one growing season (under “Precautions
for Use”) should be decreased from 4.5 02/A to 2.25 02/A. Also, a preharvest interval
(PHI) for hay should be proposed; the residue data would support a PHI of 50 days.

The proposed end-use product labels for SILVERADO™ Wild Oat Herbicide and
OSPREY™ Herbicide must be revised to specify a plantback interval (PBI) of at least 30
days for barley. HED has no objection to longer crop rotation restrictions as specified on
the labels. No PBI for wheat is needed.

860.1340 Residue Analytical Methods

A successful EPA method validation of the proposed enforcement method for
mesosulfuron-methyl on wheat commodities (EM F08/99-0) is needed as a condition of
registration.

No analytical methods were submitted for mesosulfuron-methy! on livestock commodities.
As determined by HED’s ChemSAC on 11/12/03, a livestock enforcement method for the
parent compound in ruminant liver and kidney (or meat byproducts) must be submitted as
a condition of registration. (An enforcement method must be supported by an
independent laboratory validation and an EPA method validation.)

Upon submission of an acceptable livestock enforcement method as a condition of

registration, the petitioner must propose tolerances in ruminant liver and kidney (or meat
byproducts) at the demonstrated LOQ of that method.
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860.1380 Storage Stability

*  Storage stability data must be submitted to demonstrate the stability of mesosulfuron-
methyl residues in/on wheat forage stored frozen for up to 26 months and in/on wheat
grain and straw stored frozen for up to 25 months.

860.1550 Proposed Tolerances

* Arevised Section F must be submitted to delete the proposal to establish a tolerance for
wheat milled byproducts, revise the tolerance expression for aspirated grain fractions from
“wheat, aspirated grain fractions” to “grain, aspirated fractions”, and to raise the proposed
tolerance for “ grain, aspirated fractions” to 0.60 ppm.

8.2  Toxicology

The HIARC requested that a 21/28-day inhalation study, and a 21/28-day dermal toxicity
study be conducted to better characterize route-specific hazard. However, at a subsequent
meeting which took place on March 3, 2004, HED’s Risk Assessment Review Committee
(RARC) recommended that the requirement for these studies should be waived. For the dermal
study, this recommendation was based on the fact that, qualitatively, the oral endpoint, assuming
100% dermal absorption, when compared to the highest occupational dermal exposure potential,
would not indicate a dermal risk concern. The waiver recommendation was made for the
inhalation study because the possible concern for portal of entry effects is greatly diminished given
the low exposure potential, and that the lowest calculated inhalation MOE was 900,000
(compared to a target of 100),

9.0 ATTACHMENTS

Attachment 1: Mesosulfuron-methyl: Report of the Hazard Identification Assessment Review
Committee, J. Facey, 3/4/2004

Attachment 2: Mesosulfuron-methyl, Petition for the Establishment of Permanent Tolerances on
Wheat. Summary of Analytical Chemistry and Residue Data. PP#]F06298. N.

- Dodd. 2/18/2004.

Attachment 3: Mesosulfuron-methyl Chronic Dietary Exposure Assessment for the Section 3
Registration Action on Wheat. N, Dodd. 2/17/2004.

Attachment 4: Mesosulfuron-methyl. Meeting Report of the Metabolism Assessment Review
Committee. N. Dodd. 1/28/2004.

Attachment S: Drinking Water Assessment for Mesosulfuron-Methyl and Its Major Metabolites
New Chemical- Uses on Winter Wheat (OSPREY; 4.5% mesosulfuron-methyl) and
Spring Wheat, Including Durum (SILVERADO, 2.0% mesosulfuron-methyl). S.

. Termes. 3/03/2004.

Attachment 6: Occupational and Residential Risk Assessment to Support Request for a Section 3
Registration of Mesosulfuron-methyl on Wheat. S. Winfield, 3/03/2004.

cc RF, Mesosulfuron-methyl Risk Assessment Team Members
RDI: RAB3 RA Team (Reviewers: W. Wassell & J. Arthur) 3/1/2004 -S. Dapson 3/4/2004
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Appendix 1

Figure 1. Chemical Names and Structures of Mesosulfuron-methyl! and its Transformation Products

Commeon name/code

Chemical name
{Matrix where the compound was
identified)

Chemical structure

Mesosulfuron-methyl/
AE F130060

Methyl 2-[{[[(4,6-dimethoxy-2-
pyrimidiny!)amino]carbonyl]amino]-
sulfonyl]-4-[[(methylsulfonyl)-
amino]methyl]benzoate (CAS)

[Identified in wheat forage, hay, and
straw; cow milk, liver, kidney, and
renal fat; poultry liver and abdominal
fat; and rotated wheat straw.]

o]
Cl

o”
H H
HC._ N N N _No_ O
SO, 50, \lr \“/ = CH,
0 Nz
0
S

=]

AE F160459

Methyl 2-[3-(4-hydroxy-6-
methoxypyrimidin-2-yljureidosuifonyl]-
4-methanesulfonamidomethylbenzoate
{TUPAC)

[Identified in wheat forage, hay, and
straw; cow milk; poultry liver. Also
identified in aerobic soil and aquatic
metabolism studies. ]

AE F160460

2-[3-(4-Hydroxy-6-methoxypyrimidine-2-
yl)ureidosulfonyl}-4-
methanesulfonamidomethyl benzoic acid
(TUPAC)

[1dentified in aerobic soil and aquatic
metabolism studies. ]

AE F140584

Methyl 4-methanesnifonamidomethyl-
2-sulfamoylbenzoate (IUPAC)

{Identified in wheat forage and straw;
cow liver and kidney; poultry liver; and
rotated wheat straw. |

AE F147447

6-Methanesulfonamidomethyl-1,2-
benzisothiazol-3(2H)-one-1,1-dioxide
(TUPAC)

[Identified in wheat forage and straw;
cow liver and kidney; and rotated wheat
straw]

H,C

w
NO\
ZT
8~ L
v F

38




_F_igure 1. Chemical Names and Structures of Mesosulfuron-methyl and its Transformation Products

Common name/code

Chemical name
[Matrix where the compound was
identified]

Chemical structure

AE 0195141

Methyl 2-[[[[(4,6-dimethoxy-2-
pyrimidinyl)amino]carbonyl]amino]-
sulfonyl]-4-(hydroxymethyl}benzoate

This metabolite was identified by mass
spectrometry., No metabolite standard
was available for this metabolite.

{Identified in cow kidney and renal fat;
and poultry liver.)
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\CH,,

AE F154851

2-[3-(4,6-dimethoxypyrimidin-2-
yhureidosulfonyl]-4-
methanesulfonamidomethyl benzeic
acid (IUPAC)

[Identified in rotated wheat straw. Also
identified in aerobic soil and aquatic
metabolism studies.]
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50, sa,
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AE F092944

2-amino-4,6-dimethoxypyrimidine
(IUPAC)

[Identified in rotated wheat straw.]
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